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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Offer of secondary battery which possesses respondablie 
gasket in high temperature treatment. 

[Means to Solve the Problems] 

linear type PPS which adds glass fiber or thermoplastic 
elastomer gasket which liesbetween between negative 
electrode can in nonaqueous electrolyte battery which 
designates lithium containing manganese oxide which is 
displayed silicon oxide which is displayed with composition 
formula LixSiOy with negative electrode active materiaU 
composition formula LiaMn Ob as positive electrode active 
material, as positive electrode can and, is used. 
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Claims 

fflj^iC Li^siOy vm^^^^^momitm^h 

2] 

Specification 
[0001] 



[Claim(s)] 
[Claim 1] 

nonaqueous electrolyte secondary batteryo which used 
polyphenylene sulfide resin gasket which lies between 
between positive electrode can in nonaqueous electrolyte 
battery which designates lithium containing manganese oxide 
which is displayedwith negative electrode and composition 
formula LiaMn Ob which consist of oxide of silicon being 
displayed with composition formula Li^SiOy as positive 
electrode, as negative electrode can and, makes feature 

[Claim 2] 

nonaqueous electrolyte secondary batteryo which is stated in 
Claim 1 to which aforementioned gasket includes glass fiber 
or thermoplastic elastomer in linear type polyphenylene 
sulfide resin and makesfeature 



[Description of the Invention] 
[0001] 

[Field of Industrial Application] 

Being something regarding nonaqueous electrolyte secondary 
battery where this invention lithium ion designates 
intercalatable and deintercalatable substance as negative 
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[0002] 

a-/\y^iWi)^^m%'pX'0/\>^,m^it 

180-240 deg C)X'^MX'^XR'OC0,i:5tj:^ 

immTizm^htz'^vtmm^mtmnx 

[0003] 

zHihm^^mtzttztbMizmmomfS.m 

6.8mm H.^F 2.1mm)©^fi)c15y^ia 1 IC^-T, 



LixsiOy ±fs.^tt^nm,3 itzf oifi^^mm 

U— $1,5 \t Li3MnOb$±J?)t^i:-r-5HS,6 l*X 



[0004] 

ji « . u :f o e u > « I! 1 1* ssa M 3c ^ ( an 

^;164~170 deg C). «l<iM5iiJS^?>ib^Wj5tii 

tz^A^EjS^^T (fria(73'jpp-/N>^ 
^mm'^n±uz^).-^i^\z\ti57.fT-jh\zmm 



electrode active material, uses nonaqueous electrolyte of 

lithium ion-conductive, it issomething regarding improvement 
of gasket material in under theespecially high temperature 
environment. 

[0002] 

[Prior Art] 

Until recently, organic electrolyte battery of button shape and 
coin shape which use the for example polypropylene resin as 
gasket recently is used for electronic equipment and 
communications equipment etc ofespecially portable type and 
from viewpoint of economy, as power supply for memory 
backup with high energy density. 

Recently, including battery of this kind, on circuit board being 
able tomount with reflow solder (solder, for example 180~240 
deg C in hot atmosphere ), and after being exposed under this 
kind of high temperature environment even, it can maintain 
battery performance it is strongly demanded . 

[0003] 

Because these requests are satisfied, improvement of gasket 
whichis a one of constituent material of especially battery was 
done, but it wasnot a fiilly. 

Here, configuration example of button shape secondary 
battery (diameter 6.8 mm thickness 2.1 mm ) of this kind of 
conventional is shown in the Figure 1. 

As for in the diagram^ 1 as for negative electrode can,2 v\4iich 
consists of stainless steel as for negative electrode,3 which is 
made Li xSiOymain component as for gasket,4 which consists 
of propylene resin as for separators which consists of glass 
fiber as for the positive electrode,6 which designates LigMn 
Ob as main component while designating the propylene 
carbonate as solvent as positive electrode can,, electrolyte 
solution which consists of stainless steel, thosewhich melt 
solute 0.5 mol/l lithium perchlorate were used. 

[0004] 

Usually, polypropylene resin because thermal stability 
(melting point; 164- 170 deg C ), it is superior in mechanical 
strength and chemical resistance, was used for gasket of 
button shape and coin shape battery. 

And aforementioned gasket is arranged leak prevention from 
insulating^ battery internal of positive electrode can and 
negative electrode can furthermore with function of 
prevention of water penetration of outside (In atmosphere ). 

However, because with (Aforementioned reflow solder 
condition ) under high temperature environment gasket melts, 
it candesignate gap of aforementioned gasket and as contact 
surface of positive electrode can and negative electrode can 
and leaked liquid occurs, furthermore causes the damage of 
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[0005] 

/O^(0iJ;18O deg C -e 5 ^thlZ 240 deg C T* 

10 fif(D^mn.)t:ffoti37.^^:>h^mo7H'):^ 



[0006] 

LfcitflS7^°U^x-b>x;u7r'rK(PPS)1»8& 

[0007] 
[0008] 

•So 

(HJfe^S^J 1) 

0.5mol/l jgfflLfctiO). -b/^U-'$i|±^^y W> 

#*LfcLtmS PPS ^fll^v'J>^*-SS 340 
deg C(^§g;^l4;a)t)rl*tii^}|^L.3r^(Dfl^ 



battery considerably with end etc of negative electrode can 
which ismounted in gasket. 

[0005] 

{problem which it has been about that invention will solve} 
conventional battery, as mentioned earlier, when for example 
reflow solder (Example; with 180 deg C 5 min furthermore 
with 240 deg C atmosphere of 10 second ) under high 
temperature environment is done, in order with melting 
polypropylene of gasket material to deposit inother electronic 
part which is installed in for example circuit board by scatter 
ofoccurrence and liquid of leaked liquid, and damage does 
also thesefiinctions. 

this invention being something which solves above-mentioned 
problem,offers nonaqueous electrolyte secondary battery 
where reflow soldering is possible makes objective. 

[0006] 

[Means to Solve the Problems] 

this invention in order to achieve this objective, is constitution 
whichuses linear type polyphenylene sulfide (PPS ) resin 
which adds glass fiber or thermoplastic elastomer gasket 
which lies between between negative electrode can in 
nonaqueous electrolyte battery which consists of negative 
electrode which is displayed with composition formula 
LixSiOy and positive electrode which isdisplayed with 
composition formula LiaMn Ob, as positive electrode can and. 

[0007] 

[Embodiment of the Invention] 

this invention, by fact that it it constitutes above, prevents the 
leaked liquid and breakage under high temperature 
environment of reflow solder, reliability improvement is 
battery offers is possible more . 

[0008] 

[Working Example(s)] 

While referring to Figure 1, you explain Working Example of 
this invention. 

(Working Example 1 ) 

As for positive electrode as for LiaMn Ob and negative 
electrode which include the conductor and binder as for 
LiySiOys electrolyte solution which includes conductor and 
the binder those which in propylene carbonate lithium 
perchlorate 0.5 mol/1 are melted. As for separator with glass 
fiber non-woven fabrics which includes organic binder, 
theaforementioned element being same as battery until 
recently, the linear type PPSresin which contains glass fiber 
30 weight% which designates Si02 as main component 
injection molding did gasket 3 of following this invention. 
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[0009] 

immm 2) 

hv-$ 20 mm%^^^Ltzmmm. pps ^sg^ 

v'J>4<^-;a]t 320 deg C vm\hfSLmUz)ik9\^ 

itmmm 1 tmcv&^o 
(jtK«fl) 

;gJt 210 deg C ltailiE)^LfcJJiniillfig« 1 1 
[0010] 

fsi . ems PPS :K)jgc}3ic-^^+i^MH5*r^xai 

^->S^^ttffil±lcS^L. »SL<I± 5^50 



5^-30 sa%T*c:(DffiHH(*®1b-t>l>i;i»]ttA< 

mMit 10-25 ai:%rfe^o 



^■(7)$S^^a l-S 3 ic^^o 

(Sis ;iSffi#B#r0ll± 160 deg C iS^lS 180 deg 
C T*l±# 10 ^J^FbI. 240 deg C "CI* 10 ^'fSitL 

[0011] 

20 fsrosns jsicrffigLfcem-easSo 



1998-11-13 

with cylinder temperature 340 deg C (resin melt 
temperature ),made predetermined shape and assembled 
battery like Figure 1. 

[0009] 

(Working Example 2 ) 

gasket, polyolefin type thermoplastic elastomer linear type 
PPSresin which contains 20 weight% injection molding 
otherthan doing, is same as Working Example 1 with cylinder 
temperature 320 deg C. 

(Comparative Example ) 

gasket, cylinder temperature 210 deg Cinjection molding 
other than doing polypropylene resin, is same as the Working 
Example L 

[0010] 

Furthermore aforementioned glass fiber which is included in 
linear type PPSresin,contributes to improvement of 
mechanical strength, rise and dimensional stability 
improvement of heat deformation temperature, preferably 
5^50 weight%s optimum is 10 - 40 weight%. 

In addition, as for content of aforementioned elastomer, as for 
this out of range hardening and crack occur with preferably 
5-30 weight% and plastic deformation happens in especially 
high temperature. 

optimum is 10 - 25 weight%. 

When content of glass fiber or thermoplastic elastomer which 
description aboveis done is above-mentioned out of range, 
flow property of resin at thetime of injection molding 
becomes bad and furthermore flash occurs not tobe suited for 
mass production and problem in regard to assembly of the 
battery becomes. 

Concerning Working Example 1, 2 and Comparative 
Example, because as for heat resistance, withheating judges 
most is simple recognition separate method with the change in 
external appearance, these battery evaluation was done with 
high temperature storage test. 

Result is shown in Table l~Table 3. 

Furthermore high temperature storage time with 160 deg C 
and 180 deg C with each 10 min^ 240 deg C made 10 second. 

[0011] 

Table 1 is something which decides color change of gasket 
anddeformation presence or absence with visual. 

Table 2 is result of observing leaked liquid presence or 
absence from gap of the gasket and correct.negative electrode 

,^,uu : ^riA 



Page 7 Paterra Instant MT Machine Translation 



JP1998302740A 



1998-11-13 



can with microscope of 20 times. 
[0012] [0012] 
m 1] [Table 1] 
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[0013] [0013] 
mil [Table 2] 
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[0014] 

(Dumm. pps gs^«TT?M>aro^ 



J±^<5l|(7)7K'J^Pt°U>^Sg(i 160 deg c 
tl80 deg CT-(*ill<5?lCj:i)ggf^A<Szy;l;'^ 
240 deg C 1?ld:**X<r-vhO)^ff^ 

iigb^^tip$!i-e^-r«eiaLfco 



[0015] 

(Ri)©;!^!®^^*^-. 

[0016] 
[^3] 



IE(Eo)^l^g|S%«t 



[0014] 

As for linear type PPSresin of Working Example 1, 2 which it 
uses from Table 1 , 2, as the gasket, with extent where you 
can see change of external appearance barelyunder high 
temperature environment, furthermore satisfactory heat 
resistance was shown from thefrict that either leaked liquid is 
not seen. 

On one hand, as for polypropylene resin of Comparative 
Example with 160 deg C and 180 deg C deformation 
happened with melting and leaked liquid occurred, with240 
deg C deformation of gasket fiirthermore advanced, could 
notcontrol battery expansion with rise of battery internal 
voltage with high temperature and breakage did. 

[0015] 

open circuit voltage after high temperature storage (Eo ) with 
measurement result of internal resistance (Ri ) is shownin 
Tables. 

[0016] 

[Table 3] 
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[0017] 

a 3 A^t). mt&M 1 (t 2 I*. 160-240 deg C (Dfi[ 

Eo ,!: Ri (Dmtitmfj-^x'&^ii^^ itwtm\t 

160 deg C 1 180 deg C -CI* Eo (0{S.Tt Ri <D 

±mt<mmx'm^^mt^'^it. 24o deg c ^# 
€)**x>!7-;/hcfey*fiB^roEiiS pps ^ii§*>p> 

[0018] 

ttx^XhT-^^tSIIS PPS ^ifllgl*. 3SEUI 

^14(*t*.?)^f»^}^jaJt*< 260 deg c m±t 

[0019] 

[iei»(D^m] 

[01] 

[^^©IftB^] 

1 



4 
5 
6 



[0017] 

From Table 3, as for Working Example 1 and 2, as for change 
of Eo and Ri it is little between 160 - 240 deg C, but as for 
Comparative Example with 160 deg C and 180 deg C 
decrease of Eo and rise of the Ri being remarkable, battery 
performance deteriorated, with 240 deg C retention battery 
did and breakage could measure Eo,Ri and the o could apply. 

From above-mentioned result, gasket which consists of linear 
type PPSresin of this invention is superior from gasket which 
consists of conventional polypropylene,understands . 

[0018] 

As above, detailed, precision gasket can form linear type 
PPSresin whichincludes glass fiber or thermoplastic 
elastomer, well because flow property is superiorwell in 
dimensional stability and and, because as for this gasket as for 
mechanical property of course heat deformation temperature 
260 deg C or greater and heat resistance especially are 
superior,it is a optimum in gasket for battery where hot 
temperature resistance is required. 

[0019] 

[Effects of the Invention] 

As been clear from explanation above, as for nonaqueous 
electrolyte battery of this invention effect to which very use 
becomes possible in reflow solder of the high temperature 
environment is acquired, industrial value is large ones. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a configuration cross section of button shape battery. 

[Explanation of Symbols in Drawings] 

1 

negative electrode can 
2 

negative electrode 
3 

gasket 
4 

separator 
5 

positive electrode 
6 

positive electrode can 
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Drawings 

[@1] [Figure 1] 
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